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I 
This invention relates fo improvements in the 
carrier tubes ai the yarn discharge end of knit- 
ring machine yarn carriers. 
The yarn carriers of a knitting machine are 
arranged in banks to gaide the yarn from the 
cones to the loop for.ming mechanism and are 
moved transversely across the knitting field. 
The movement of the carriers can only be per-" 
formed if the field is clear, that is if the sinkers 
are properly retracted. If the timed relation 
between the movements of the carriers and the 
motion of the sinkers imparted by the catch bar 
is disturbed, the tubes of the carriers will damage 
all the sinkers contacted in this manner. In 
addition, at the end of a stroke, the carriers must 
corne fo test between two of the sinkers with only 
slight clearance between the sinkers and the 
carrier tubes. If the carrier stops are hot 
properly adjusted or become misaligned, the car- 
rier tubes will invariably strike and damage a 
sinker. While damaged sinkers can be readily 
replaced, the machine under normal operating 
conditions, can not be stopped quickly enough 
and, if the damaged-sinkers are retracted into 
the guides one or more rimes, the slots will be 
ruined. Sometimes the damaged sinkers will 
jam in the slota causing damage beyond immedi- 
are repair. 
If is an object of the instant invention fo pro- 
vide carrier tubes so designed that no damage 
to the sinkers can occur when the tubes are 
brought into contact therewith. 
Another object is to create tubes of such design 
that there is no rotatable movement of the tubes 
relative fo the carriers. 
If is also an object of the instant invention fo 
decrease costs in the manufacture of knitted 
goods. 
Other objects of the instant invention will be- 
corne apparent in the course of the following 
specification. 
In the attainment of these objectives, the im- 
proved tubes are ruade in four embodiments. In 
the first embodiment, the tips of the tubes pro- 
truding from the carriers are ruade fracturable 
by circumferentially undercutting the protruding 
ends. In the second embodiment, the improved 
tubes are ruade fracturable by providing reduced 
area portions on opposite sides of the protruding 
ends of the tubes. In the third embodiment of 
the improved tubes, the tubes are prevented from 
rotating in the carriers while the free ends are 
beveled. In the fourth embodiment, the tubes 
are also prevented from rotating in the carriers 
and bave ,beveled free ends but the cross sections 
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of the tubes in the fourth embodiment are sub- 
stantially different from those in the third em- 
bodiment. 
The invention will appear more clearly from 
5 the following detailed description when taken in 
conjunction with the accompanying drawings 
showing by way of example the preferred embodi- 
ments of the inventive concept. 
In the drawings: 
10 Figures 1 through 4 show the first embodiment 
of the improved carrier tubes constructed in ac- 
cordance with the principles of this invention and 
in which:  
Figure 1 is a side view of one of the tubes with 
15 a carrier and a sinker; 
Figure 2 is a front view of the carrier, tube, 
and sinker along 2--2 of Figure 1 but on an en- 
larged scale; 
Figure 3 is an elevational view of the tube 
20 shown in Figure 1 and also on an enlarged scale; 
and 
Figure 4 is a sectional view along 4--4 of 
Figure 3. 
Figures 5 through 7 show the second embodi- 
25 ment of the improved tube and in which: 
Figure 5 is a fragmentary side elevational view 
of the improved tube; 
Figure 6 is a sectional view along 6-- of 
Figure 5; and 
30 Figure 7 is a sectional view along -- of 
Figure 5. 
Figures 8 through II show the third embodi- 
ment of the improved tube, and in which : 
Figure 8 is a fragmentary side elevational view 
35 of a carrier with the tube inserted; 
Figure 9 is a fragmentary front elevational 
view of the carrier and tube shown in Figure 8; 
Figure I0 is a sectional view along -- of 
Figure 9, but on an enlarged scale; and 
40 Figure II is a sectional view along -- of 
Figure 9, also enlarged. 
Figures 12 through 16 show the fourth embodi- 
ment of the improved tube, ad in which: 
Figure 12 is a side elevational view of the 
4 improved tube; 
Figure 13 is a top view of the improved tube 
shown in Figure 12; 
Figure 14 is a sectional view along --4 of 
Figure 12; 
50 Figure 15 is a sectional view along --15 of 
Figure 12; and 
Figure 16 is a sectional view along ç-- of 
Figure 12. 
leferring now in greater detail fo the first 
 embodiment of the improved carrier tube shown 



3 
in igures 1 hrough 4 where like reference 
numerals indicate like parts, reference numeral 
!  indioets he carrier, ! ! the sinker, and !  he 
carrier ube. 
The carriers are of known type having two 
opposed jaw members 13 and 14 (Fig. 2) which 
extend downwardly as described in detail in 
Patent No. 2,250,158, issued July 22, 1941. 
The sinkers 11 are also of known type and are 
retractile in guides. The motion of the sinkers 
imparted by the known catch bar is synchronized 
with the movements of the carriers while known 
stops are provided fo bring the carriers at the 
ends of the strokes fo test bèween two of the 
sinkers with very little clearance available 
between the sinkers and the tubes. 
.ach improved carrier tube 12, removably in- 
serted between the opposed jaws of the carriers, 
is an elongated rigid body having an upper 
portion 15 and an integrally formed lower 
portion 16 as shown in Figure 3. Longitudinally 
extending through both portions of the tube is 
a bore 7 while a fracturable area is formed 
in the lower portion 16 by the circumïerential 
undercut 18. 
In operation, the improved tube 2 is inserted 
between the jaw members 13 and I in the usual 
mariner with the lower portion 16 protruding 
below the end of the carrier. The tube  2 is held 
by the jaws against longitudinal movement by 
the kuown spring described in detail in the 
previously mentioned Patent No. 2,250,158. If 
some of the sinkers are hot properly retracted 
or if the positionary stops for the carriers are 
hot properly adusted, the coacting tubes 12 com- 
ing in contact with the sinkers will break around 
the under cut 18 without damage fo the sinkers 
and related parts. By removing the broken 
tube or tubes and inserting new tubes, the 
machine is quickly ruade ready to continue opera- 
t, ior. 
In the second embodiment of the impïoved 
tube shown in Figures 5 through ï ïeïerence 
numeral 3 indicates the tube. 
The carriers and sinkers with which the tubes 
$ are associated are identical with the carrieïs 
and sinkers previously described ïor the first 
embodimint. 
The tubes 3 removably inserted between the 
opposed jaws of the carriers are elongated rigid 
bodies simflar fo the tube bodies also previously 
described except for the integrally ïormed !ower 
portions $I which have two recesses 32 and 3 
ïormed on opposite sides of the longitudinal 
center line with the longitudinal bore 34 passing 
therebetween. In each recess and communicat  
ing with the bore are similar openings or windows 
5, one of which is shown in Figure 6. 
In operation, the lower sections $I of the 
tubes when inserted in the yarn carrier pïotrude 
ïrom the ends of the carrier jaws. Of course, 
the reduced material around the recesses 
provides a readily fracturable area for the tubes 
when striking a sinker whether the plane of the 
recesses be perpendicular or parallel fo the 
direction of the striking force. 
In the third embodiment of the improved tube 
shown in Figures 8 through 11, reference numeral 
4 indicates the yarn carrier, and 41 the saïety 
tube. 
The carrier 4 is the same as the previously 
mentioned carrier of the first embodiment except 
in the form of the longitudinal slot between the 
jaw members 42 and 43. In the first embodi- 
ment, the coacting slots in the aw members was 
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of semi-circular cross section fo coact wih the 
tube of circular cross section. However, between 
the jaws 42 and 4 the slots or slideways are 
of elliptical cross section to coact with tube 
5 having an upper portion of elliptical cross section 
as described in the following paragraph. 
The tube 41 has an upper portion  of 
elliptical cross section (Fig. 10) while the 
tegrally formed lower portion 6, that is the 
.10 portion protruding beyond the end of the jaws 
bas a circular cross section (Fig. 11). The free 
end of the tube is beveled as most clearly shown 
in Figure 8 for certain applications, the bevel 
extending outwardly and downwardly from the 
15 carrier. Of course, the lower portion may be 
provided with any suitable ïracturable means as 
in the first two embodiments. 
The operation with the tube 1 of the third 
embodiment is substantially the same as that de- 
0 scribed under the first embodiment. By using 
the elliptical form for the upper portion of the 
tube  I the tube is prevented from rotating about 
the axis thereof to keep it at all rimes in the 
same position relative to the yarn carrier to 
5 which it is attached. The tube  I is further pre- 
vented from rotating by the inclusion of the 
longitudinally disposed fins 46 and 47 which are 
inserted between the coacting ends of the jaw 
members as shown in Figm'e 10. 
30 In the fourth embodiment oï the improved 
tube shown in Figures 12 through 1 reference 
numeral 50 indicates the tube. 
The carriers and sinkers coacting with the 
tubes  are the same as described in cormec- 
35 tion with the first embodiment. 
The tube 5 is substantially the same as the 
tube 1 of the third embodiment except that the 
upper portion of the tube 56 is of circular cross 
section having the integrally formed fins 51 and 
o10 2 longitudinally disposed therealong and inte- 
grally formed therewith which facilitate the 
proper insertion of the tube into the jaw mem- 
bers. The fins of course are inserted between 
the jaw members in the manner shown in the 
45 previously mentioned Figure 10. In addition, the 
opposed recesses in the jaws for the reception of 
the tube 5 are of circular cross section. The in- 
tegrally formed lower portion 3 of the tube 58 is 
of elliptical form in cross section, the minor axis 
o adjacent the upper portion being substantially 
greater than at the tapered end as illustrated. 
The operation with the improved tube of the 
fourth embodiment is substantially the saine as 
that described under the first embodiment. The 
z5 end of the lower portion 53 may be beveled out- 
wardly and downwardly as in the fourth em- 
bodiment and any suitable means may be used 
for fracturing the lower portion as described in 
the first two embodiments. 
o It will be understood that the invention is not 
limited to the exact disclosure herein described 
but may lend itself to a variety of expressions 
within the scope of the appended claires. 
What is claimed is: 
«5 I. A safety tube for a yarn carrier of a knit- 
ring machine, said yarn carrier being of the 
type having opposed jaw members carrying the 
safety tube, said safety tube comprising  a lower 
portion projecting beyond the jaw members and 
ï0 having a section of reduced cross-sectional area 
to form a weak fracturable area, said fracturable 
area having a circumferential undercut formed 
therearound. 
2. A safety tube for a yarn carrier of a knit- 
75 ring machine, said yarn carrier being of the type 



havlng0pposed jaw member carrylng the safety 
tube,'said safety tube comprlslng a lower por- 
tlon projectlng beyond the jaw members and 
havlng a section of reduced cross-sectional area 
to forma weak fracturable area, said fracturable 5 
area having a circumferential undercut formed 
therearound, and in which the lower portion of 
the tube ls characterized by tapering downwardly 
from the upper portion. 
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